Objective: To assess the feasibility of conducting a randomized controlled trial of an instructional and educational stroke DVD and determine the feasibility and preliminary efficacy of this intervention in a multinational context. 
Introduction
Globally, there are more than 33 million survivors of stroke. 1 Despite stroke guidelines recommending the provision of long-term support, 2 most survivors do not receive regular ongoing support following hospital discharge, especially those living outside of the main city centres. 3 Given the already limited resources for community rehabilitation and continuing increases in the number of survivors due to population aging and advances in stroke care, current models of care and resources will not be able to accommodate the needs of survivors and their caregivers. Following hospital discharge, the majority of survivors of stroke require assistance at home by a family caregiver. 4 However, interventions aimed at improving this care provide evidence that educational needs are highly complex. 5, 6 Effective and feasible learning tools to teach patients and their family caregivers how to cope with common problems following stroke and to support active recovery as an international standard of care remain elusive. Although there has been extensive research in this area, most studies are focussed on the early discharge period within a single country and incorporate the use of face-toface delivery alone or combined face-to-face and telephone-based treatments. 5, 6 Less is known about the potential efficacy of other modes of delivery on a more global perspective.
Several methods of delivering stroke education have been examined, but the most optimal method remains unclear. 7 Written materials (flyers, booklets, books) are cost effective and easily distributed, yet are only effective for literate patients free from visual impairment. Uptake of written and verbal (discussions, counselling, etc.) education about stroke is often poor. 8 One possibility for delivering additional community-based support is through the use of DVD that can incorporate both visual and vocal methods to present materials. Support for survivors of stroke, delivered by DVD including video-based instruction at home, has been found to be safe, does not negatively impact caregivers, 9 and has achieved results similar to classroombased instruction to support those affected by other health conditions. 10 We developed an instructional and educational home-based intervention specifically focused on common problems encountered by patients following stroke and their caregivers to be used in culturally and geographically diverse regions.
This multinational randomized controlled trial was conducted to compare the intervention delivered by DVD and standard usual care to standard usual care alone. Given the home-based nature of the intervention, we aimed to determine the feasibility of conducting a randomized controlled trial of the DVD-based intervention in a multinational context. We also sought to investigate the feasibility of the intervention and its preliminary efficacy to inform the potential value of conducting a fullscale trial in many centres in different countries.
Methods
Ethical approval was granted by the Health and Disability Ethics Committee (reference number: 13/NTB/1) and the Auckland University Ethics Committee (reference number: 13/59) for the coordinating centre in New Zealand. Relevant committee/s granted ethical approval at each additional study location. The trial was prospectively registered with the Australian New Zealand Clinical Trials Registry (reference number: ACTRN12612001287820). A detailed description of the procedure for the trial is available elsewhere. 11 Potential study sites were identified through discussions with existing international professional networks including stroke clinicians and researchers. Those investigators who were interested in being involved in the pilot study as a recruitment site and/or study investigator were invited to contact the coordinating centre, become familiar with the study protocol and invited to attend a researcher teleconference meeting to discuss the nature of their involvement in the trial. All interested collaborators were included in the trial. Researchers and/or stroke clinicians at each site identified potentially eligible patients from a range of in-and outpatient services. A total of 20 participants were deemed ideal to be recruited via each study site. Recruitment took place between May 2013 and October 2014.
We included patients who were aged 16 years or more, had a confirmed diagnosis of acute stroke in the previous three years, had mild to moderate disability (modified Rankin Scale score of 2-4 12 ), had access to a DVD player and were discharged home. Patients were excluded if they were non-English speaking, participating in another trial, living outside the study area and/or discharged home <24 hours of hospital admission due to no strokerelated disability. Those with a self-reported history of disabling stroke (prestroke modified Rankin Scale score 3-5), alcohol/drug abuse, significant mental illness (including severe depression) and/or cognitive impairment were also excluded.
A member of the study team from each site screened potential patients for all study criteria. Screening and consent processes took place either in person (at hospital or during a previously scheduled in-home visit) or by telephone with consent forms provided and received by return mail. Patients meeting the inclusion criteria were invited to nominate an informal caregiver to also participate in the study.
Following written informed consent, patients in both study groups completed a ~30-minute baseline assessment either in person or by telephone. Conducted by a trained research assistant, baseline assessments included a selection of standardized outcome measures, described below and gathered self-reported demographic information (i.e. age, gender, employment, marital status). Baseline information was further supplemented with details of the stroke (i.e. stroke type, stroke severity) obtained via medical records. Following the collection of baseline data, a research assistant at each site randomized each patient to the intervention or control group. Randomization was conducted using a free on-line computer-generated block randomization sequence 13 balanced for age (<65; 65+), gender and stroke severity (modified Rankin Scale 12 ) score of 2 versus 3-4. Patients randomized to the intervention group were provided with a copy of the instructional and educational DVD in person or by post. Based on observational learning principles, 14,15 the professionally produced DVD was filmed in New Zealand by the University of Auckland Education and Media Centre. This intervention was designed to provide additional support to stroke patients and their informal caregivers to help them in their return to community living and promote ongoing recovery. The content was based on the best available evidence, including educational materials and books endorsed by the New Zealand Stroke Foundation, National Stroke Foundation of Australia and the World Stroke Federation. Input into the design and content of the DVD was also obtained by survivors of stroke, caregivers, physiotherapists, neurologists, occupational therapists, rehabilitation specialists, New Zealand and Australian Stroke Foundation field workers and cultural groups. Particular attention was given to various aspects of caring for the patient at home, with the intention to provide easyto-understand educational information and userfriendly dropdown menus.
The intervention (the instructional and educational DVD, see Supplementary Appendix 1) consisted of six chapters and more than 40 different care and rehabilitation techniques delivered via DVD. The topics aligned with research priorities that have been identified by survivors of stroke, caregivers and health professionals. 16 Educational components included understanding stroke and coping with stroke aftermath. Instructional topics comprised a range of rehabilitation exercises (i.e. hand massage, relaxation, breathing exercises) and early care and hygiene techniques (i.e. changing sheets, feeding, bathing and dressing). Most of the information is presented by role models, including stroke survivors (across a range of age groups, European, Asian and ethnic minority groups) and their informal caregivers. The average duration of each of the sessions was approximately 20 minutes (total DVD running time: 129 minutes).
Patients in the intervention group were asked to follow a set viewing schedule of topics (Supplementary Table 1 ). This schedule involved watching one designated DVD segment each week. Where segments were focused on instructional rather than purely educational content, participants were also asked to practice the recommendations and rehabilitation procedures (ideally five days per week). Patients (and/or their caregivers) in the intervention group also received a brief (approximately five-minute) weekly phone call from a 'non-blinded' study research assistant. A telephone log was used to record details of the number of days they had viewed the DVD in the past week, and any perceived benefits and barriers to accessing the intervention. Patients and/or their caregivers were also invited to make suggestions to inform the ongoing development of the DVD, and these comments were also recorded on this log. Patients in the control group were free to access locally available rehabilitation services but did not receive either a copy of the intervention DVD or a weekly phone call. These patients were offered a copy of the instructional and educational DVD intervention following their completion in the trial.
After two months, all patients were telephoned by a trained research assistant, who was blinded to group allocation, and invited to complete the same standardized measures that were completed as part of the baseline assessment. Employment details of patients and caregivers were collected as were details of any recurrent strokes. Two-month follow-up assessments for both study groups were completed by January 2015.
Feasibility of the trial (primary end-point) was assessed quantitatively in two areas. These included the feasibility of setting up and running study centres and the feasibility of patient processes (i.e. recruitment, acceptance and efficacy of randomization and proportion completing assessments).
Feasibility of the intervention (secondary endpoint) was measured qualitatively. Research assistants gathered impressions of the intervention from patients and their caregivers throughout their participation in the trial. Specifically, data were collected about their perceived benefits and barriers to accessing the intervention.
The following areas of well-being were assessed using standardized measures at baseline and two months to examine the preliminary clinical efficacy (secondary end-point) of the intervention: disability (modified Rankin Scale), 12 quality of life -5-level EuroQol-5D (EQ-5D) health status measure (descriptive system), 17 general and psychiatric well-being (General Health Questionnaire) 18 and depression (Centre for Epidemiologic Studies-Depression). 19 Caregiver burden was also assessed using the Centre for Epidemiologic Studies-Depression and Caregiver Strain Index. 20 Only outcomes of patients are reported in the current analysis.
Data analysis
The feasibility of setting up and running study centres was assessed by calculating the number of active sites (including screening, randomization, intervention delivery) as a proportion of the total number of participating sites.
The feasibility of patient processes was calculated by the proportion of patients who (1) consented to participate in the trial during the recruitment period, (2) accepted their group allocation following randomization and (3) completed an outcome assessment at two months. The efficacy of the randomization process was also examined by running preliminary analyses to determine the commonality of the two study groups at baseline. Baseline characteristics were compared using t-tests for continuous variables and chi-square tests for categorical variables.
Feasibility of the intervention was assessed qualitatively by examining verbatim comments recorded in writing about patients' and caregivers' impressions of the intervention. All comments concerning the perceived benefits of the intervention were collated into a single document. The same process was then repeated for all comments concerning any perceived barriers to accessing the intervention. Then, a single rater who was a member of the study team reviewed the raw data. Using inductive content analysis, similarities and differences as well as recurring themes were identified. Rigour was aided by regular discussion of the emergent analysis with the research team at the study coordination centre. All cases in the intervention group were included in this part of the analysis, with some data provided by patients and/or some by their nominated caregiver.
Preliminary clinical efficacy of the intervention was assessed quantitatively. All patients with baseline and two-month data available were included in the analysis for the relevant study group (intervention or control). Patient scores were examined between baseline and two months and coded as reflecting 'no change', 'improvement' or 'worse' scores over time. Then, chi-square was used to compare patterns of change over time between the two study groups on each outcome measure. All quantitative data analyses were carried out using Statistical Package for the Social Sciences (SPSS) version 20.0 (SPSS Inc., Chicago, IL, USA). 21 Significance was set at two-sided P = 0.05. There was no correction for multiplicity given the exploratory nature of the analysis.
Results

Feasibility of setting up and running study centres
All interested sites were invited to take part in the trial, with a total of 14 recruitment sites established across eight countries. Participant recruitment was established at nine (64%) of these sites in six out of a total of eight countries, with a total of 68 patients recruited (Table 1) . A list of individual recruitment centres is available as supplementary data (Supplementary Appendix 2) . The reasons for nonrecruitment varied, and included lack of funding to conduct the study, delays in ethics approval and language barriers ( Table 1) .
Feasibility of patient processes
On average, a total of 4-5 participants across all sites were screened and recruited each month over a 16-month period. Two control participants were later excluded as checks revealed that they did not meet the inclusion criteria due to a baseline modified Rankin Scale score of 1. All the 66 (100%) patients accepted the outcomes of randomization (Table 2) . Randomization processes were found to be efficient with no significant between-group differences in the baseline characteristics of the study sample (Table 3) . Across both groups, a total of 54 (82%) patients completed a two-month follow-up assessment ( Figure  1 ). Reasons for loss to follow-up included loss of contact or unavailability at the time of assessment.
Feasibility of the intervention
Patient and/or caregiver comments about the perceived benefits and barriers to accessing the intervention were mixed (Table 4) . When asked about their impressions of the intervention, people talked about aspects of the intervention that they perceived as beneficial: 
Preliminary clinical efficacy
More patients in the intervention group had improved quality of life regarding mobility, selfcare and usual activities as measured by the 5-level EQ-5D health status measure than controls at two months (Table 5) . However, the extent of these changes did not differ significantly between the two groups -mobility (χ 2 (1, 53) = 1.30, P = 0.52), self-care (χ 2 (1, 53) = 3.53, P = 0.17), usual activities (χ 2 (1, 53) = 1.63, P = 0.44). Changes in quality of life in terms of pain/discomfort (χ 2 (1, 53) = 1.48, P = 0.47) and anxiety/depression (χ 2 (1, 53) = 2.83, P = 0.24) appeared to be better in the control than the intervention group, but group differences in changes over time were not significant. Patterns of change between baseline and two months for disability (modified Rankin Scale, χ 2 (2, 49) = 0.36, P = 0.83), general health status (General Health Questionnaire total score, χ 2 (1, 49) = 0.009, P = 0.92) and depression scores (Centre for Epidemiologic Studies-Depression total score, χ 2 (2, 50) = 2.64, P = 0.26) were also similar across both groups.
Discussion
The main finding of this study is that conducting a multinational trial of a stroke instructional and educational DVD covering common problems post stroke is not feasible in the absence of full funding. Nearly half of all potential recruitment sites encountered barriers that prevented the recruitment of any patients for the trial. However, this pilot study does provide preliminary evidence that an instructional and educational intervention delivered by DVD may be acceptable to survivors of stroke living in the community and their caregivers. Despite international support for the trial and a willingness to be involved, several major obstacles hindered the recruitment of participants at some sites. Several barriers were beyond the investigators' control, including major delays in ethical approvals and a clash in the timing of the trial with changing stroke care guidelines. However, most barriers were due to a lack of funding to support the implementation of all study processes. For example, the low recruitment rate (as indicated by the small sample size) may be due at least in part to an absence of recruitment incentives, limited on-site study personnel to provide regular screening and recruitment, and a lack of public awareness of the trial. High financial costs are a well-documented challenge of multinational collaborations that require careful coordination to overcome logistical challenges (i.e. obtaining ethical approvals from multiple committees) and to maintain scientific integrity. 22, 23 In this study, for example, the recruitment of two participants who were later found to be ineligible may have arisen due to a lack of staffing in the trial.
Aspects of the trial design may also have hindered the involvement of some study sites and the feasibility of patient recruitment. Only patients with moderate stroke within the last three years who were free from cognitive impairment were eligible to take part in the trial. These criteria were introduced in order to reduce the variability in the study sample to ensure the inclusion of those for whom the intervention was expected to produce a positive effect. In retrospect, the removal of each of these criteria may have aided participant recruitment and, consequently, provided greater opportunity to identify those most likely to benefit from the intervention in its current format. Our findings also highlight the futility of running a trial with an English-speaking criterion in predominantly non-English-speaking locations. Future multinational trials of instructional and educational interventions focused on stroke or other neurological events that are presented in English would likely benefit from limiting initial pilot studies to predominantly English-speaking locations. The availability of the intervention in a range of languages and/or with subtitles would enable greater opportunities for participation. However, such development would require careful cultural and linguistic adaptation of not only the intervention content but also wider study protocols, including culturally informed recruitment, consent a N = 23 intervention and 30 controls due to loss to follow-up (11 intervention and 2 controls). b N = 22 intervention and 27 controls as this measure was missed at one site. c N = 21 intervention and 28 controls due to loss to follow-up (11 intervention and 2 control cases) and missing data (two intervention and two control cases) at two months. d N = 23 intervention and N = 27 controls due to losses to follow-up (11 intervention and 2 control cases) and missing data (3 control cases) at two months.
and retention strategies. 24, 25 Therefore, findings from this study must be interpreted cautiously given that our findings reflect feasibility and potential efficacy among a small number of Englishspeaking patients at each site. It is important not to assume that benefits and barriers to accessing the intervention will be the same across ethnic minority and non-English-speaking groups, for example. 26 In this study, all patients accepted the results of randomization, with high completion rates at the two-month follow-ups. Importantly, there was a differential loss of data with those in the intervention group being less likely to complete follow-up assessments. Loss to follow-up in the intervention group was 32% (n = 11) of patients, being higher than previously reported. Akl et al. 27 examined loss to follow-up in 235 randomized controlled clinical trials published from 2005 to 2007 in five leading medical journals and found a median loss to follow-up of 6% of participants (interquartile range, 2%-14%). This result may have been due to an imbalance in the time commitment required across the two study groups, and/or a lack of relevance of some intervention content, as noted by some patients and/or caregivers.
In terms of feasibility of the intervention for stroke patients and their caregivers, encouragingly a range of benefits were reported. Most commonly, families found the overall intervention beneficial. Specific aspects of the intervention that participants found helpful were physical exercises and practical tips for survivors of stroke, and the reassurance offered by hearing about the experiences of other stroke patients and their caregivers. Descriptions of the intervention as 'reassuring' align with prior evidence that peer support is important to enhance well-being of stroke survivors through encouragement, motivation and reduced isolation. 28 Our findings suggest that, in the absence of in-person peer support, reassurance may be effectively delivered via alternative medium (i.e. DVD).
The most common barrier to accessing the intervention was a misalignment between the needs of the survivors of stroke with the content of the intervention. Consistent with evidence from qualitative stroke studies, 29 findings clearly show that a 'onesize-fits-all' approach does not meet the needs and/ or expectations of survivors of stroke and their families across the trajectory of recovery.
In terms of preliminary clinical efficacy, few promising effects of the intervention on the outcome measurements were found apart from a trend towards improvements in quality of life in relation to mobility, self-care and usual activities in the intervention group. It is also concerning that more patients in the intervention than the control group reported increased depression at two months. However, these collective findings should be interpreted with caution. Given the limited sample size and the short follow-up time, no significant group differences in functional outcomes at two months had been anticipated. Furthermore, a variety of neurological deficits may present significant barriers to knowledge acquisition and educating those with stroke. Even with one-on-one education, the myriad of deficits post stroke render it difficult to apply a common approach to education. 30 For example, authors of a recent systematic review found that up to 31% of stroke patients experience some degree of memory impairment at 12 months after stroke. 31 Limitations of this study include its small sample size and the absence of data concerning rates of patient eligibility, response rates to trial participation and the varying nature of usual care across sites. A further limitation is the absence of monitoring compliance (i.e. the amount of time actually spent viewing and practicing the intervention techniques) throughout the trial. Future trials should include monitoring compliance to content review and integration of strategies into daily activities to better understand sources of non-response bias and to improve understanding of the potential value of an instructional and educational DVD post stroke across varying countries, healthcare systems and cultures.
Furthermore, based on our findings, future planned full-scale trials should also consider using some form of screening of individual patient and caregiver needs, potential barriers to knowledge acquisition and learning preferences at the time of trial entry. Potential barriers that impede learning may include cognitive, language, cultural and hearing deficits. 32 These patients may require alternative methods of education. 33 The use of additional or alternative modes of delivery to support individualized instruction and education also requires consideration. A more flexible mode of delivery tailored to a brief assessment of current needs, with the capacity to meet changing needs of patients as they adjust to life post stroke, may be more beneficial. Together, our feasibility findings indicate that an instructional and educational intervention delivered by DVD offers the potential to be acceptable and beneficial to some survivors of stroke. Exactly who, when and how survivors of stroke and their caregivers may benefit requires further investigation.
Clinical messages
• • An instructional and educational intervention focusing on common problems post stroke and delivered by DVD may be acceptable, with a range of benefits reported by stroke patients and/or their family caregivers. • • Instructional and educational interventions must be individualized to ensure that they meet the needs, expectations and learning preferences of stroke patients and their family caregivers.
